Experimental Procedures
Materials N,N-diethylaminoethyl methacrylate (DEAEMA), poly(ethylene glycol) methyl ether methacrylate (PEGMA, Mn=2000), ethylene glycol dimethacrylate (EGDMA), fluorescein O-methacrylate, acrylic acid N-hydroxysuccinimide ester, potassium persulfate (KPS), urease from Canavalia ensiformis (Jack bean) were purchased from Sigma and used as received. DEAEMA and PEGMA were passed through a plug of alumina prior to use.
Instrumentation and measurements
Ultraviolet-visible Spectroscopy (UV/Vis). The UV absorbance spectra were recorded on a Jasco V-650 UV/Vis spectrometer at 293 K.
Fluorescence Spectroscopy. The fluorescence spectra were acquired using a PerkinElmer LS55 fluorescence spectrometer, with 2.5 nm slit width. The excitation wavelength was set as 515 nm for all the samples.
Dynamic Light Scattering (DLS).
A Malvern Z90 Zetasizer equipped with a 633 nm He−Ne laser and an avalanche photodiode detector was used to characterize the hydrodynamic size of the particles. The scattering light at 90° angle was detected and used to analyze the size and distribution.
Transmission Electron Microscopy (TEM)
. TEM images were recorded by a JEM-2010 microscope at 120 kV. To prepare TEM samples, 10 μL of sample was dropped onto a carbon-coated copper grid.
After removing the excess solution by blotting paper, the samples were dried at ambient conditions. For staining, it was placed on a drop of phosphotungstic acid (2 %) solution for 30 s.
Scanning electron microscopy (SEM). SEM images were obtained on a JEOL 6330 Scanning Electron
Microscope. To prepare SEM samples, 10 μL of sample was dropped onto a small piece of silicon wafer, and the samples were dried at room temperature.
Confocal Laser Scanning Microscopy (CLSM).
The observation of the fluorescent microgel was carried out on a Leica TCS SP5 AOBS Confocal Laser Scanning Microscope, using a 515 nm laser as excitation source.
General procedure for the synthesis of the hybrid microgel PEGMA was first dissolved in deionized water and then EGDMA, fluorescein O-methacrylate, acrylic acid N-hydroxysuccinimide ester were dissolved in DEAEMA and added dropwise to the solution. The mixture, whilst stirred, was degassed with nitrogen for 30 min and further heated at 65 °C for 30 min.
The initiator KPS (0.093 mmol), was dissolved in water and degassed with nitrogen before being added to the reaction mixture. The reaction was stirred at 65 °C for 6 h under a nitrogen atmosphere. Then 20 mg microgel was re-dispersed in 10 mL water, and 10 mg urease in 1 mL DMSO was added into the solution. The mixed solution was stirred at 4 o C for two days. After that, the solution was centrifuged at 5000 g for 30 minutes. The solid in the bottom of the tube was washed several times with water. The conjugation efficiency of urease in the microgel was measured by determining the UV absorption at 280 nm of the supernatant and the combined wash fractions; [1] the amount of free urease was determined via a calibration curve (Fig S5) . After subtracting the determined amount of free urease from the originally applied amount of the enzyme, the amount of urease conjugated to the microgel was calculated, which was 48%.
Urease activity assays
Urease activity assays were performed by measuring the pH change within 10 minutes upon addition of urea. After each cycle, the microgel was washed and centrifuged several times to remove the products and waste. Then the pH of the microgel was adjusted Confocal images over time, showing the appearance and disappearance of fluorescent objects upon the addition of urea-containing acidic buffer (60 mM urea, 0.6 mg/mL urease, 9 mM CA/Na3C (9:1) buffer). Scale bars :10 μm.
